Retinoic acid determines life span of leukemic cells by inducing antagonistic apoptosis-regulatory programs.
As a single signal, retinoids induce terminal differentiation. This implies that they activate differentiation and apoptosis in a temporally defined order to allow expression of the differentiated phenotype well before death. We report that two apparently contradictory retinoid-induced programs have the capacity to define cellular life span. Anti-apoptotic factors are activated concomitantly with differentiation, while retinoids induce at the same time also pro-apoptotic signaling. We have assessed the roles of two key factors, Bcl2A1 and TRAIL, in the temporal programming of cell death and differentiation. We demonstrate that PLB985 are type II cells in which TRAIL induces apoptosis through the extrinsic and--via Bid activation--also the intrinsic death pathways. Bcl2A1, ectopically over-expressed, or endogenously induced by retinoic acid receptor agonists, protected cells from apoptosis triggered by TRAIL, whose induction required the activation of both the retinoic acid and retinoid X receptors. Bcl2A1 prevented loss of mitochondrial membrane potential and caspase-9, but not caspase-8, activation. The expression of anti-sense Bcl2A1 sensitized PLB985 cells to TRAIL. Co-culture experiments revealed protection from fraternicide if sister cells were pre-exposed to retinoic acid. Collectively, our data support a model in which retinoids orchestrate a life span-regulatory program comprising Bcl2A1 induction to temporally protect against concomitantly induced TRAIL death signaling. Termination of this life span in presence of Bcl2A1 is most likely a consequence of the Bid-independent TRAIL action. Thus, depending on the retinoic acid and retinoid X receptor activation potential of a ligand and the relative efficacies of the intrinsic and extrinsic death pathways in a given cell, a single retinoid triggers the life span of a differentiated phenotype.